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^y~ h »ft«*3 <t *° y > x ) n v^y- h ms^a/i 
LT&^y- v^m&L, y- h^<Dmm\zmm&<D 

*#«fc?-*¥»tt*Bo 
K»jaLfc¥##«Bo 

**r*&«*KafXS*:. ^StrjzO^JS^r^U^^ 
KfbfSS/'J-*^ KffcXgfc, >"J ^y ^xy\(7):£M£ 

AWx^^y^XSfcSrff -5 <fc -5 £ LfcrtSWltt 

&^t\ xia^2©;*^-^jESxg<J!>«. ±m&mm 
axg xtey- h^&^t/xtex^-t^v 

fcv>-c. ±ib» i ©x^-^j5Sxg<D». ±mm2v> 
*^-^j&xgtzfta:*>. xisy- has^^x^ ^ l 

T ^FWft £ & A L S^MfDg £ & ±f B y - X £> J; t/ K 

C»*S 6 ] gf*3® 4 3: fcl± 5 i^-rn^iE«©**ft: 
S&^t5(rXiB<S»ff^»E4fc««J»diXS"ett. SWr 
yyvxfflt:, ^ x ;u m ft % #11 4) ^Jfife* a 
*)VY 1 ?>yx9*Wi$ t L, S2©ll©h7^^^ 



©^xism 2 ©iftjiMt*»j«r 

*3i^x. ±iB»2©x^-i*-j#j5)cxg©», ±m±mm 

nfc*f*30:-r2a«O h7ys?X^iK^«ft^A 

gov-x^^ufF u>r i ©y-*/ k 

y-**5cfctfKu>f y*j#j5tra»2©y-;*/ K u-f 
yj^j^xsfc&ffv^ ssi ammo h =?>zJx?mniz 

S¥l l h ^ ysJx 

y Aiti Afc*fi© h 7 > y X ^ *»*t 4 

9 3 3 4: V^ t 8 V^m^lB«C!)*## 

u ^--r Kftxs^*5v>T±aah 

[00 0 1] 
[0 0 0 2] 

y- HB4SffiBt3*3ttS'B**4 1 *:»ftL, FU^>lf 
EfeiiStoS t®"C&So *7iry hy- hfllifitt, i/ U 

n >MM<Dmmiz¥- hffiSr0j5EUfc»©y-x*5<tr/ 
k u>r yfiDjgjSE^Ftr, y * h u y >r t 

IT h ? > X ? &]fo*{&mT & V V ^ KSfl^*o e> 

nTv^4 0 -9";-9--f KSffir^y- hgcftret/tzy-x 

[0 0 0 4] 



-rsi:. > v =i >mm<Dmm<D*y<ty bmmzis v -y- 
f u>ry^y- h*Bsss-e»a-rSo 

[0 0 0 5] *aW«±IB5gfi|t«*3&:Sixfc4;©"C, 

hb^VisTX 9 &$i<D{&t&iriit h 
-cssflKi© h 7 y 5; ^ ^ t#T 4*»»8i*««t 

[0 0 0 6] 

*y**v hy- h 7^;^ u y-bs&oy 
[0007] y- Mg^^i/c y-**5£i/F u-r > 

©Sffltti/'Jif-f KfcltafeSCD'C, h 7 y x * ffiSt 
(j:{£®-r5o f IT, *7*y bmmz\*z/W( F& 
0j&£*iTV^l^T\ 5/ 'J Kt3 J: oT^> U n y^ 

iLSJt* *7-try hy- h#fi£<Z> h "7 > is 7. 9 (Dt&Wi* 
[0 0 0 8] if#S2iB«<Z>&9mi, _bfHy- h3$(Z> 

[0 0 0 9] iiBX^-^tfa-y-te v h^i^^S^ d £ 
[0 0 10] Mf*3S3SB«©*Wett, _tfS^U nyS 

[00 11] «2<DX^~^;acXafr J; 0, 

TfTfrft££JK*«Xg"TM±, J£«fLfc!&JK», *y-fe 
u> h fittest* ^^-^Ofip^Tv' 'J n y®i:SHttL& 

w stales, >"j-9-^ hMbxs-ctt, y-niif) 



t/£y-X;fo<J:t/K W VO^Cgfil^Cy U 
[0 0 12] »*«4iE*©ftMTrtt, _hfBm2^x^ 

— 9-j»/axfi©». ±ls^JSit»xgtr^irt>. ±f£y 
- hSB;fccfct/±IBX^-^*v;*^i: LtM^ftA 

[0013] _tiEy- hffi&&u±mx'<-vmj&&m 
[0014] »*@5E«©»WT?tt, ±mmi 

— 9-j#jEKxg<z>«, ±is»2©*^-i^j«x6K5fc:5£ 
ft«i:&&_hIEy--;**5<fct/ F u>f y «t 0 
[0 0 1 5] _hisy- hSB»jScta:«"Ctt, :ntfv^^ 

[0016] st*S6ga*oaw^tt. Jiiav-x/ f 
u-f v»«xsftp>i/t±iais»*^tt*«*»j«xe 

«8i:nf^*;b h ^yisxr&MfS. U ^2 0«Mcz) 
[0017] rncio, *«k*»ib<d*mm*:««* 

CMOS Utt^o 
[0 0 18] »#S7iS«©«W"Cfc, -bES^©*^ 

[0 0 19] rnCctO. #^f3*^^cD±fB^»fr« 
B&*7-by by- KffiigO b 7>^^^hf ot^V^ 

h7vs?7^fc * ««-r * ^B c ^ffi -e * -6 o 
[0 0 2 0] »*B8f2tt©«9i"ett, -bfeS2o^-< 

-^-^xgcD^, ±E*jRni«xeK:dtea:-fe, ft~r. 

h 7>"^^^IKW«fttftAL±Ey- bffils 
ct t/±f2 ^ ^^S^c S <t -5 tr^Jfiftfi 

ttSr^JGaET-S^ttftlMtt^dcXSfeffdo ^V>T% »1 

v-^*3*t/Ku>f y^0jS*r^>m i©y-x/Ki/^ 
y^j^x^fc e ta f ^2cDe®© h ^y^^^««tra^ 

^fcctr/K u^r >&»j*-r«»*2(3Dy-^/K u>f y^ 



S^cd h ^ys> ^y^-x^-x h y/tf 

[0021] mtrj:9, eeK*&w<z>±ffi¥*#« 

h ^/^)l*fiAfe«iS<3D h htm 
« Lfc C D D D*a©***81CM 1 1 So 

[0 0 2 2] fflf*3S9fE*©5S^"Ctt, ±mm2<Dx-< 

[0 0 2 3] rnt^cfcO. *«tr*aw©±E*»** 

[0 0 2 4] 

[^^©^ssc?)^sg] (»i^*»aB) ait, 

Vy^H^U y'J^yllioot:, -)x;H 1 

tfj&f&ztix^&o h ? y^x?mm^\tv-x i 3*5 

cfctf KU>T y 1 4j&*®JG£LT&£ 0 y-X 1 3*5J:t/K 

u-f y i 4©^4Btr«^n^n, LDDfMMs, 
mnsmm 121. 12 2^djsnSo 

[0 0 2 5] y'jn >S« 1 0 OOjgStrte. V-X 1 
3 £ K U>T > 1 4f H K:y- h^S^jfficMtrfi^f^^fR] 

v-^13*5^t^FU-r>l 4Wtr^JSSSn*^-^*^ 

[0 0 2 6] y- h9$3&, y-* 1 3^0 tr*7-fe* 

"C^dO^ K 1/ y 1 4 ^ "^^^^X <5 o S/'J 

1 4<8Rfl)2>*y- MS$3#J#J5fc<Z>:a-7-tr * 10ah 

So ±15 KL/Ol 4fflc7)m#i^?a/i 1 2 2 ttt7ty 
h^i^ 1 0 afiB:W$n^ 0 

[0027] y- b^3<D®mwzmm&cDX'<-y-4 

I^^:M$Ja, *7-fey h«ttl 0 a©>"; n y 
(Si ) HhjKLTV^o 

[0028] y-hli32, V-X 1 3*5cfct/K u>r 
> 1 4ii^'J^^ KffcLT&O, -^'CDSSti** y (T 
i ) ^l^i/'Jf^f K32 1, 13 1. 14 14:4 
oT^£ 0 *7tv bmmi 0 atev-'J^-f K 
X S o 

[0 0 2 9] X^#JMMfcR2*y- h«3«W#J*S 

nfc-> u n v«fi i o o tiv^HKs tf »rtsn, v 



-7l3^5J:{/KMyi4i^yi/Xfy (W) 
^El£6 l - ^ a (ai ) EI/^-y 

6 2i:i«»«sntv^5 0 sfcy- h«®3 2 hmm 

<DA\ K^^->i:^gi$nt^Sc 
[0 0 3 03 **»**i^»*RWt6. V-*l 
3 h K U>T y 1 4PflCEftffi©*JES:9lUnU 

«3 2t*jiwffl©mE&sian-rso y'j^isioo 

trte, y- htg3 2^©«ffiWJPK: «k 0 y-x 1 3 £ 
Kl/^f y 1 4lffl{r?-**;i/;&*^j*Sn£o y-h1S3 
2. y -X 1 3 IS&Zf F U>f V 1 4g®ti^ V -9->f Kffc 

LT£>£<7>x\ h ^ y ^^^ja*t»fi«-rso it, 

*7-tr *v h^i^l 0 a irti, U KJiJ^JSSSnTV^ 
fcV^TN Fir Jz^X, y'J^ySilOOi 

y» haB3©£SHffia^ f u>r y i 4 tx^mffi 

it© h 7>-^^^t*0»a-e*sy- HSB3«t£»tr 

[0 0 3 1] *«r**»#*«(Z>«ifi*»Co^TK9i 
t5o 82, 03, H4K, _LgB¥»#««C!> xat' 
n-fex trfcCtS, &fkV&<Dis } ) ny^x/NODWrMS:^ 
-To 4*3, J^T©KWtr*3V^X h 7>^x^linMOS 

[0 0 3 2] y'jn VSS lOOiDiSpl0'>'j3V 
•)i/M0O (10 0) ffi^ffiirX^iUBoK'ffcR 
2*Mtit1rZ>£.t.1>^ _Li2*ffitr3 5 0 hOfamWtfc 
KfeJ^jflcl-So #c^x, >f *y>f yy^tr J:*^#E%ffi 
At, S*»H«T"ei 15 0° C, 3 0»Sfi©)ft« 
ffl&fr^pSJGD^x/l/ (Pwell) 1 l*mf£'tZ>o _LIE 
jfcftaWKi*atr»J«snfc»fl:IK*, »tt (HF) tr 

[0 0 3 3] y- h«»j«XS«rff-5o HMMfctr.fcO, 
>"J 3 y x ;M 0 OSSHStfy- h BffcR 3 1 (EI 
1) t4^9 0-12 0A©Kftl3 105:Mt^ o 

m^-cb^y^x9o)L^^mmmmtL-c^ #ny* 

2 0-8 0 k eVSKox*^-Ct-ftV>f y^ 
r-Mi3 2 (HI) 4:45* (P) &£A, 
fil-5 x 1 0 20 c m" 3 @S(0 yfi V 5/ »J n y K 3 2 0^: 
»3 00 OA^JESrs (02 (a) ) 0 
[0034] 7 * h 'J V -f -tr J: 9, y-haS3 

(Si) oi^fffeRtry- has3(Z)7 * h u^x 

-y^^jsgt, j^v>TS^^^fxco K7^f x^-^y^i: 

h/^-y^^ffiB^^ 'J 5/ >; n y 3 2 o t-t- 
OT(fc^^{b^3 1 0 t£B£4cU y- hKfbK3 1 i: 
y- MS3 2 4:*MLfcy- h«3*»di"rs- (0 
2 (b) ) o 

[0035] 7tFk>^h *:»*tfc», »1 
— 9-»J56XSS:ff -5o 8 5 0-9 0 0° C©B&X£H« 



+-e£EK 1 5 o Afifiastftsu i o &Mtxy- 
9-*«j«'rs»i©i6i6K4 i *»jarra 0 

[0 0 3 6] ffi««^W*««»J«xe*ff -So 
»il21, 122 (HI) ^^^-T-<<. P£7 0k 
eV, 1. 0xl0 14 cm" 2 gS©Mt^t>Oy 
^ U<g»fi©5F»fi*««l 2Sr?gfiK-r5 (0 2 

(c) ) O 

[0 03 7] CVDK 
J: *9 . 1 5 0 0 A(DJPS©»{bK (TEOS) 4 2 0 £ 

mm-r* (B2 <d) ) 0 

[0 0 3 8] #cl^ 7* h U V^77-f-t:J:0, ^ 
- h^3t KWyU (HI) RtHft«<Z>WK. £48 

*-yR 1 Z&tfftZ (0 3 (e) ) o 
[0 0 3 9] r ©JfcJSS^C F 4 *Ofiit*^XTxyf 

■ ®S J fblH[4 1 0, TEOS4 2 0£r. y-MB3flflffi 

ft^T7*M/i?^h ^^*T^> (8 3 (f)) 0 

cntzcto, ^'^y^xAio^it^ y-h«s$3 

*»«©*7*y MH«1 0a#SJRttfc»fl:K4 1 

0, TEOS420C«t0*SSn, 

Slxfc»^tK4 10*?J:t/TEOS42 Ote*-?— *4 

[0 0 4 0] y^Jf£Xg£?rdo 
St* (AS) £4 0 k e V. 5. 0x1 0 15 cm' 2 iS 
CD*#t^>0^7U 1 3 £> K l/Y > 

l 4&Mf£?z>o rcos#. y- h353£>J:t/x^-^4 
v-^n^ctt/KKyi 4tiSB^'&te{x^j5g$n 

3 (03 (g) ) o 

[0 04 1]^^t% 8 5 0° C, 2 0»iMftI 

V-^ 1 3*5J:r/ KU>T > 1 4 Srgtt-ftrSo 
-£LT, r <Z>y-X 1 3*3 J:tf K u>r y 1 40Smt^ 

tr^jGSsnfc^ 'J =i >n i O0ii©i«^i*t 

d-TN y- hli3 2±&*>0 t K y-X 1 3_h*5 
cfctf K L^f y 1 4_hii, *^-^4©«f»£S&£<Ij&* 
&a5#&»tSi **KffiLT*50, * 7 -fe y h^i^l 0 
a©**'*— *4 £<fc ^Sl^ntV^o 
[0 0 4 2]^S*fXg^fr^o 3 5 0AiI©Ti 
fectl/SOOAgl^Ti NflDR (Ti /Ti NI) 7 

6 0 0-6 5 0° C. 3 0#Sfi©T--^«:ff -5 (8 
3 (h) ) o Si a*«fflLT^£y- h««3 2±&5> 
tfKy-;* 1 3_h*5 J:tf K K>1 4±TW\ *|L/; 
Ti /Ti Nl7 0ii\ _hfB 7 — — 9 S i 

«1 0 a-Ctt^-5--9-4tr J: 9i|fe«fLfcTi 170^S 



[0 0 4 33 ^Ix7f y^XS4fif-5o £® 

x^fy^:J:^ Si fc^&fl: LTV^l^-^— -9-4 
±<Z)Ti /TiNl7 0liR*Slx5o 

[0 04 4] 8 0 0-8 50° C\ 30S>@fi 

OT--;uS:fifi\ y-MS32^f>m:y-^i 3 
*>J:t/K U-r y 1 4±<?>, So/:Ti ^^^^^{L-r 
S (04 ( i ) ) o 

[0 0 4 53 a*< Lt h ?y*J*9(Dm*$}ts:mi&i)m 
JGSSixfcft, y- h8S3^>^^--9-4*^dcSnfc->'J 
3>7xAl0C^^i (B) fcitfPSSSntf^* (B 
PSG) (LP) CVDC<t0 5000Aifi* 

0 0-8 5 0° CSK^&affifcftV^ iP^K5©SH 
*«e>U»€>^fr-rs (04 (j) ) o 
[0 0 4 6 3 y * h U y ^77 -f -KJ; 9. h93 3 
&6tfl:v-xi3l3j:i;KU>f >1 4»fi6&ll^7>:^ 

5 ^RilLTtMJ ^ KftLfcy- M13 2fc£U t K 

v-xi 3*5J:t/K wvi 4^m\zmirz>?y9 ? v 

1 S:Jgj«-rSo 
[004 7] *^tCVDC<tDTi £70 0A> Ti 
N^2 0 0 0ASS*tt^i:i:tf:, LPCVD^J: 
OW^ittltny^^ h^5 1 ^tW7°7^El 

6 1£7#J5fcU ^ht:J:oy-hlg32^^t;t:v- 

[0 0 4 83 #CV>T:\ Mi^yfy^CctO, rry^ 
h7t5 1 CJffiiftSlxfcKL^W. Ti *5J:tfTi N3r|& 

[0 0 4 9] Si . JH (Cu ) *'>li:i:t,l; 

Al t*«LTRSr»*Lfc«, 7 * Y ?*77 4 - 
\Z X 9. Al KJfA^-y 6 2 (0 1) ®7*FU^7 

h A^-y&^jsfc-f :©7*m^^xf^->s 
A^-y 6 2*»/Sf4o y * h US?* Yrt9 

-y^^*-r^o 

[0 0 5 0] LTgllWlC/^WMt^ 

^di-rs (04 (k) ) o 

[0 0 5 1 ] (I2^WI) B5> B6, H7C, ¥ 

x/N^©T®fe^-r 0 ci titw x 9 . *aw©**ft*B* 
cmos mm<D^m#mm c u fc sit^j* % 
sj^-r^o ^'j3>7x/MO0, 0<£, tEM^mio) 

ia®h7^X^I8fcSnMOS h^y^^^^iS 

pMOS h ^yyx^^iS 1 B-CA9*f&& LTV>^> 0 
04 1 , 0 1 -04 i:^— #-tSrf* UfeflB»twOV^«S| 

[005 2]'>'J3>»>i;M0 ©SfffiKUIf^ftd^fl: 

K2S:»J5!cf Sfch t)C±|B*®C3 5 0 ASSco^^ 



H«T"C1 15 0° C. 3 O^gfitDlft&HSrfi^Pwe 
11 1 1 Ajo^t/nSco^ x;U (Nwell) 1 lB^Mt 
£ Q ±8E(fc«ia«pK:*ffifc:»iasnfc»{tlK*, H F tw 

3 1 O&^tfPoly Si SI 3 2 0 (0 5 

(a) ) o #;v^y- b»ftR3 l fccfctfy- ht®3 

[0053] y- hssJ3©ffli®^» i ©*6»K4 i 

«f««J»J58XS«rfr-5o ft-T, P^70keV, 1. 0 
x 1 O 14 cm" 2 g^0^TM^>^ >^7t§ (H5 

(b) ) o #Cl^ 7*h'JV^77-f-i;i0, 

R2£7SW(U BS:. 50keV. 5. 0xl0 13 cm 
" 2 ^J:(;30keV, 4. 0 x l 0 l3 cm" 2 gl^# 

h/^->R2*3«tt;y- hSB3©vx^f£/BK: ±9* 
S/V ny^x/N 1 oirti, n ^ * * )V V ^ 9 mm 
1 A0)y- h«3(OMflltr nS(DiB*ffi=F»fi«l«ttl 2 

hSB3C!)Mffl!lt3pS©lfi»fi^»fi*««l 2Bj&*JgJ«S 

[0 0 5 4] ^2cD^^-^^^X#^fr^o 7tH/ 
^^h*R*L^ CVDi:«tO, 1 5 0 0A©*5 
C0TEOS 4 2 0^it«-r^ (H5 (d) ) 0 

[0 0 5 5] »cv^ y * y vif^v * ~-\z& o, y 

-F^3i:KMyi4 (H 1 #KD SmtfcttOfWK:, 

fcSBgPd^-^y- hSS3 fcSfcSJ: *> C 7*H/^7 
h^^-^R3S»St5 (06 (e) ) 0 
[0 0 5 6] Z(D^kmxCF 4 ^0lMif7,tX7f 
y^Zffi, U .LIE 7 h^*-VR3#JE«ctfc 
SOSHLSU 1 0. TEOS 4 2 0£r. y-ha53ffl!lM 

^-•9-4Sr*J«-rs*2cc)|ft»K4 2*»j«-rs. *^ 

t7tu^n £(&*-r6 (06 (f ) ) c 

[0057] V-X/FK y^JGfcxe&fr^o 7 * h 
yy/77^-t:cJ;o, pf^iH>7>y^^Mi 
BC7*FUi?^h/^-yR4S:iJfil, 7*H/i? 
X h A^-yR3*^jffi©Pwell 1 1 Air©*, As 
40keV, 5. 0xl0 15 cm" 2 gIdft"C^> 

1 3 A&cfctf K U-f y 1 4 ASrfjStS (0 6 

(g) ) o tiT7*H/i;xh 

nf +*;uh7yi?7^i«iAi:7* hu^^h 

/^-yRSSrJgfifcU 7*H/i?Xh/^->R5* 
^£g<7)Nwell 1 1 BtrCD*? vftstfn :/ (BF2 ) £ 1 
lOkeV, 5. 0xl0 13 cm" 2 gg©^T^^> 
* >;^£:firl\ Nwell 1 1 BC, V-*13B*3J;tf 
Fl/OUB»fiSt5 (06 (h) ) o ZCDV-X 



13A. 13Bfectt;Kb>fyi4A, 1 4 B0)Jf?J«tZ 
*5l^T, y- KSP3fcctO f X^-if4^vx^^/ c coT 

(As > BF 2 ) *^>V 0t:lt 
f, 7-7 13A, 1 3 BtS&Zf K U-f V 1 4 A, 14 
B#^«»KgB«E^Wfc^JSltSn£o 

[0 0 5 8]ftV^, 8 5 0° C\ 2 0»ilt©iftl 
tr££ V-X 1 3 A. 1 3B:feJ:tf KU* > 1 4 A. 1 
4B(3Dffittft*5<tt) p S/ , J ny^xAl OSBOiftl^ 

Ti /Ti Nl70fefffiL (&JK*«X 
S) , 6 0 0-6 5 0° C. 3 0#gfi£>T--;U£tT 
l\ y-h^3. 7-7 13A, 13B*5«J:r/KU^y 

14 A, 1 4B±tTTi ©S/U-9--f KSrJ^JSS-T* (5/ V 
+^ Kftli) (H7 Ci) ) o 

[0 0 5 9] ^Hiy ^V^«rff^. SF7> 

^X^g«lA, lB©^^-t4ii©Ti /Ti Nil 

[0060] S*>C* 800-850° C, 3 0f>ig 
a)7--;^tri\ y- hBBS&etfirv-* 1 3 A. 
13BfeJ:tfKI/>f>14A, 1 4 B±©, ^ofcTi 
S^C*Mf5 (0 7 ( j) ) o 

[0 0 6 1 ] lx h 7>i?x*<Dm*f&tj;m&»j& 
wsnfcy'jny^xAio^ia (07 

(k) ) o 

[0 0 6 2] *^-cJfMR5t;:*v--;x 1 3 A, 1 3B 
feirfKl/^yUA, 14 BttiCnv^ h7v:5 1 
&J#JSU W^7^EiR6 1 *7#JG8U T;V^EjH62 

[0 0 6 3] L^LT^2^Sg^Sg^^^>^#ftge^ 
^JSg-T^) (07 (1) ) o 
[0 0 6 4] r©J:-5t*»iSS'ffi^J:ntf, 

V^x^**-r4*»9S©*»**«*CMOS«JB© 

[0 0 6 5] (l3Hffi*i) 0 8, 09, B10C, 

S:;*-?** y h y- hfltig© h 7 fc*-5-e&^ h 

7>s?x^ ftiS« Ufc*»#*«*rJiffl L 
3B#tt*«Wf <&«, y'Jny^x/M 0(7). 0<K 

j&**7-fe v by- VW&*^tZ> h7V^7^««l T 

abo, *rfllA**7-fey by- h*ift**L&v^^:/s* 
7^(a*ic-e*5. 0*, 0 1 -m4tm~-m^^n 

[0 0 6 6] y'Jn^i/M 0C!)S®K*^»||l»<t 
12 ^^J5gf « £ £ t±E*S*c 3 5 OAcDSlift 



V > P we L L 1 l£^JE£T£o ±fiEj»&aB*£*HK^jSc£ 

So »cV^"C»^kK3 1 0*5J:r/Poly Si R320 
6 (08 (a) ) o ft^-cy- hHMfcK3 145 

[0 0 6 7] Y-h^3<D®mizmi ©^14 1 £7g 
jScf* (^l©*^--9-J#J5)tX@) (08 (b) ) o 

^x^&m&^m^mj&T.^noo p£7 0kev. 

1. Oxi 0 14 cm' 2 ilO*fr-e>f *y-< y^Srfr 

d (^8 (c) ) o y- bffi3wx?rfmiz£ 

[0 0 6 8] S20^^-tMlg&fT?o 7^i/ 
h £H*£Lfc», C VDt3ct DTEO S 4 2 0 £r±£ 
STf 6 (B8 (d) ) . 

[0 0 6 9] #Cl>T?. 7* h'JV^77-f-HJ:0, h 
7y^7^fi«l©y-hS3i:KU>fyi4 (Hl# 

(e) ) o 

[0070] ciottSi-ec f 4 ^©*s**^f^t?iy ^ 

y^SrSKU _hf5:7* h US?* h/**-yR6#?#J5S{fc 
K©»ffcR4 1 0. TEOS4 2 0^ Y-hSP3ftlB 

«nr. £*jaT5*2©l£SR4 2 SrJ^jgR 

[0 07 1 ] #c£. As £4 0 k e V. 5. OxlO 15 

3 Ct5J:Zf F U-T > 1 4, HC^Mt^o fyy^ 
*^®fc£l "CfcfcY- hS5 3 45cJ:U f ^^--9-4^Wx^^ 

So CTtay- bffi3a*v*^fcft 

oTV-X 1 3 C. F W y 1 4 C#Y- H3P34>fc& 

3C45J:t/KU>r>14, 1 4C©»jS»3IK«;^ge 1 

H£ J; 9 V-x 1 3. 1 3 Cfe^tf K U-f > 1 4. 14 
C^SttftTS (09 (f) ) o 

[0 0 7 2] J»«Lat3«t 0 '> , J3>^x;M 0 

a®t3jgJ5S$nfc»<tKS:l»*bfc». Ti /Ti Nil 
70ML (^ait^Xg) , 600-650° C. 
3 0»gfg<D7--;vS:fifl^ h ^y^X*M«l <Z>* 

3. V-X13. 1 3 Cfccfctf F U-f V 1 4, 14C_h 

^Ti ©s/'j-y>r F*JE*/Kf£ (y'J^-f Kftii) 

(09 (g) ) o 

[0 0 7 3] Mx>yf y^^f}^, h^yy 

^^Ml©^-?-^4±©Ti /Ti N$I70£|&* 



[0 074] 5 5>fc. 80 0-8 50° C, 3 0MS 
<3!)T--;W*fi 1 V^ Y- hBBS&btfKy-X 1 3. 1 
3 Cl5£Tf F b-f y 1 4, 14CJx<£>, SofcTi 
£K*&fl:-r* (0 9 (h) ) o 

[0 0 7 5] ^< L"C h ^yy^^©K*»&«iS36^ 
&2titz'&, IIBR5«rML»f»iIftlR2*y- 
ha33^M$n^:>"j3>"^xAl 04:S9 (0 10 

(i) ) o 

[0 0 7 6] &V^»lfflK5K:#V-X 13. 1 3 C *5 
J;r/Kl/014, 1 4CffiBt3=jy^ 1 SrJg 

J5SU wy^EI8 6 1 *®/SU 7;^EI6 2^ 

[0 0 7 7] L^LTJSS^iSJSttt&S****!!* 

^JSSTS (0 10 ( j ) ) o 
[0 0 7 8] 3©J:-5JZ*»iB*j*t3<tntf. 

[0079] (m4mmmm) 01 u 01 2. 01 3 

8t*CDDD*i©*»*«lt:afflLfc»^0»2 

jjmzmmi'Zo s/^y^/Mo^ 0*. 

* 1 ©ISO h 7>y7^fl/:^ll F u>r y*?Pi§a> 
nMOS h^y^X^««lDT*0. *fl|j&**2<Z>« 
*g(7> h^y>?^^«ttfc5^y^^^-^ h 
t^pMOS h 7y^**«« 1 ETftSo 0*. 0 1 

[008 0] ^'Jay^xyMO <3>S® 
iH 2 Sr^/ST £ ^ fc K±S»ffi (33 5 0 A ©«MML 

I?:Mts 0 >f *y-f y^^4:j»aa=SrfTV> 

Pwell 1 1 D&cfctfNwell 1 1 E*»J5St*o _hfEI»AL 

Jiy^y^tr J:0»*"TSo *V^"C»ftK3 1 0:fc<fct/ 
Poly Si Kt3 2 0*»rtt4 (0 11 (a) ) o 

■ey- h»ftR3 i fect^y- m®3 2 srj^jss-r* 
<y- has^jsxg) o 

[0 0 8 1 ] Y- ha530)fi!l®f3^ 1 cr>J£^JK4 1 
!&TZ> (miOX^-VM&T.m (01 1 (b) ) o 

[0 0 8 2] ?k\^y * Y V V ^77 -f -tr «t 0. 
t^;H7y^^^ l D £ 7 * h v V 7, h ^ 9 - y 

^JfrB^. 50keV. 5. 0 x l 0 13 c m" 2 fe cfcC/3 
OkeV. 4. 0 x 1 0 13 cm" 2 g|^#T 4 ^>^ 
yy^*r£ (0 11 (c) ) o 

[0 0 8 3]l2O^^-tMlgrf!f^ 7*hl/ 
S?* h£ISfe*Lfc». TEOS 4 2 0^*St^ (0 1 




1 (d) ) o 

[0 0 8 4] #^TN 7*h , JV^77-f-C«t'), y 
-h«3t:Kl/>f>14 (0 1 #i) Iftff-ffiHOMK. 

h;^-yR8^:Mt§ (HI 2 (e) ) 0 

[0 0 8 5] ^©ttffi"CCF4 *<DS*»^f^T-xy 

■CD»ffcBi4 1 (K TEOS4 2 0£, y-h«S3ffl!l® 
t:©* I ai^«ii:*»IJ: LT3S15 J: ^ C»i h 
7>^7^«81D, 1EH, X^-^4 £#f/£-r£gl 
2<Dl&mm4 2 *Mf&?Z> 0 #.\^y * b U^X h %|» 
*T^> (012 (f ) ) o 

[0 0 8 6] ^mtymmm$LTM*'fio<> U>£7 0k 
eV, 1. 0xl0 14 cmt Mtb 4 5 0 

-r^-y^yy^-r^ (Hi2 (g) ) o ih7>^^^ 

«tt 1 D. 1 ECDPwell 1 1 D. Nwell 1 1 ECW\ y 
- hffi3*3«tt/^^--9-4#v^ ^ fcfto ty- hg|53 
©&flI*3j:a f j|6*K4 2cD^ffl|tr^|ffii»««l 2D, 1 

2 EA^fiESnSo **5>T3i-y-f V^7#»«)4 5° T 
StotLSCD-C. ^*E4fe««l 2D, 1 2Eti. v^^h 

O 

[0 0 8 7] »l(5V-^/F U^yMXg^fr^o 
7^'Jv^77>f-f:c);^ h ^ > x ^ 1 E iz 
y* b b ->R9&mj£L, 7*hUS?Xh 

A^-VR 9?f^J5g£>Pwell 1 lDt:©*, As £40 
keV, 5. OxlO l5 cm" 2 gS0^TMtyO 
7*^ U PwellllDK, V-7 13Di5J;(/Fl/0 
1 4D*M}&rz> (0 12 (h) ) o 

[0 08 8]^U7^k>^ h*»*L,fcflL ^« 
b 7 VS** ^flBSE 1 DC7^- b \si>7s hA 0 ^-yR 
1 0 U 7*hl/y^h/^-yR10 *^J5S© 

Nwell 1 1 Bt3cr><^B F 2 £ 1 1 0 k e V. 5. 0*1 
O^cm^gl^K^yr/^U Nwell 1 1 
BSC. V-X 1 3E*3J:t/ K U-f V 1 4ESr^J5EfS 

(813 ( i ) ) o 

[0089] # h 7>^X^I« 1 D. 1 EK*5^T, 
7-X 1 3 D, 13 Etiy- h«S3©£ffltfcE£J#dc£ 
in. Ki/OUD, 1 4 Ef±J£»R4 2 <z>;&flJffi:iBtz: 
^SSita**. _hiB©ri:<5F»fi«f««l 2D. 1 2E 
fct, vx^ fc&sy- ha53^J:O f ^^-^4coTW^ 
■^JiA V-7 13D, 13E*5 

J:(/KU^y 1 4D, 14EC0ifeSH«C, n*-**;i/h 

^yitTstmmi Dt(i2ifu^ >ffi£^Mt§y 

-*13D:fccfctJ f KU>ryi 4D^|H|D#mS^i^ftlli 
1 2 1 D. 12 2DA^J5K$n. pft*;^7V^X 

*^i£i E-e&v-x i 3E^i;ku^i 4Ehi 

5^l)»lI©A 0 yf h ^/\°JI 1 2 1 E. 12 2 

EjW#J5Jc£ft£o 



[0 0 9 0]»V^ 8 5 0° C. 2 0»Sfi©|(S»I 
HJ:§y-X13A, 13Bd3cfcO r KU>TV14A. 1 
4BO)ffitt4t;fcJ:t/v' , J ny^x/M OgffiCDKffcKfife 

Ti /Ti NK7 0£^jE£L (&*«*! 
@) . 6 0 0-6 5 0° C, 3 O^SScor--;W£fr 
l\ y-h«B3, V-X13D, 1 3E*5J:l/K V 
1 4D. 1 4E±tTi O^U^-T KSr^JScfS 0> U 
tf-f Kftli) (H 1 3 ( j ) ) o 

[0091] #cv^. ^Mx^yy^rfrv^ fih7y 

S?X*fHttlD. 1 E(DX^--9-4±a)Ti /Ti NIK 

[0 0 9 2] S^tc 8 0 0-85 0° C. 3 0#ig 
£>r --;v£frv^ y- hgC3 tahxfVLV — x l 3 D. 

13EfcJ:(;KMyi4D, 14E±0, SofcTi 
Sr^Kl^ftTS (0 13 (k) ) o 

[0 0 9 33 ^<lt h7>S?7^©S*^MW 
i£Sftfc», WWIR5 £r^J5Scby- h3$3 ^>x^-^4 
** ? »dcShfc >"J n > x/M 0 4» ^ (0 13 

(1) ) . 

[0 0 9 4] *V^TJBHK5fl#V-^ 13D, 1 3 E 
!3J:t;Kl/>f>l4D, 1 4EffiBir3>^^ h7t5 1 

[0 0 9 5] L^Lt*4**»l8i:0:6**#8f# 

§£j5fc-f £ (8 14 (m) ) o 

[0096] z.<D^^\-^w^m\z^fi\t^ mmz^ 

b ? > <D&&m.<t£Mm<Dfo±t.*mtLLtz F ^ 
> ^ X ^ 5 C D D D ifi© h 

[0 0 9 7] (fg5^SE?Mg) 8 15. 8 16. 8 17 

|g^<7)^#:^go^£^T3 h ^ V^X ?fi« 1 "C 

Sitf IfffiD h 7 VS^X ^fltt 1 F*CJ>5o 8 
<K 8 1 ~84£l^-#^£ftL/3^t3ol^T&^K 

[0098] V 3 V ^x/M OO^BC^^^HIR^t 
K2«r»J«-rS4:fc t C±E*®Jr 3 5 0A©«lift 

Pwelll ±e»ftl«pi:*Bi:»J*sn 

"T^o »cV^t?»^kK3 1 0*5 J: V Poly Si JK320$: 
Mt5 (8 15 (a) ) o &V^y- h»fLBS3 1 *5 

j=t;y-ht*3 2«r»tfts (y- ha5^^x@) 0 

[0 0 9 9] y- h93G>«WKilSl OI&IK1R4 1 



[0 10 0] »:v^-efiSfifi^»fi*fi«»«xe&tf -So 

P£70keV, 1. Ox 1 0 14 cm" 2 gS^#TM 

tyo^7t§ (015 (b) ) o y-ha53ovx 

^ftUBKcfcO, Pwelll l\z\t, y-hSB3©Mffll£n 

[0 1 0 1 ] &2<D*^-^fiEXg£fT-5o 7* h U 
^Xh^UU:!, TEOS42 0?:tSt5 (01 
5 (c) ) o 

[0i0 2]^t, y it v <; y 1/77 -f -trj: 0. y 

h/N°^-yRl 1 ti. h^y^**fittl hS5 
3i:FK>14 (0 1 #M) ttftffi«©MC, 7£«3$ 

««1 FT?t±^®*«-5 J:-5t»j«"r* (0 15 

(d) ) o 

[0 1 03] rc5ttSB"CCF 4 *Ofi**A'X"exyf 
V^fciKU ±HBy * hU^^hA^-yRl 1 #Jgfig 
ffi«©*fl:R4 1 (K TEOS420£r, Y-hSB3fll 

tSo ^v>t7^ h u^x h ^^*-r^> (0 1 6 

(e) ) o zmz£K), > U zi y i/M O^^Sti, 

1 -Cfcty- Ka5 3#^0^y-tr^ h 
MlOaf:, X^:— 9-4«rSlJ5S*rs^2 6!>Jfe*K4 2 

&R4 3t:J;0lI$n§ o 
[0104] h7ys?x^««i©y-^i3J:r;Ki/>f 

y^r^jST^o *Tft;b^ As ^40keV, 5. Ox 

3*>£Xf F U>T y 1 4*M&-t 5o y- h9$3*5<£tfX 
^-f4tf77^i:6:?tV-7 1 3 h35 3c7)£ 

#Jtr, Kl/-f > 1 4#»«R4 2 0S«i:»iSSn5, 
^^t8 5 0° c, 2 0»©l»jaii:ctoy-xi 3fc 

AttmmttZ (0 1 6 (f ) ) o 
[0 10 5] mfSLM^^r) ^'Jny^Al 0 

*®C»jasnfc»fl:K*»*Lfc*, Ti /Ti NR 
•7 0^1 (^JSitSXg) , 600-650° C, 
3 0&ig©r--;^frV\ h 7>y7^M 1 <D* 
y^y hMMcl 0 a&cfctf h 7>^^^S81 FcZ>£® 
£B£^y U Ffl:U h7^^^^«ttl©y^hS 
3. y 1 3^ctt/ F u-r y 1 4XtrTi co^yu^Y 

KS:0jSc*r§ (5/'J-9->r KffcXg) (0 16 (g) ) Q 
[0 10 6]ftl^ ^Ixy^y^ffV\ H^y^y 
1 <DX'<-V4±*5£Xfb i 7>i?X9mm 1 F 
®^®%B-5tt»K4 3±©Ti /Ti Ng7 0^ii 

G&Jgx^y^xg) 0 

[0 107] $6C, 800-850° C, 3 0f>^S 

©t^-^^i^ h ^ys?;x*«« 1 MB3& 

6r/tZV-^ 1 3*5J:r/ K U-f y 1 4±©, go/;Ti 
Sr^^^ft-T* (0 16 (h) ) o 



[0108] 7* h'JV^77-f-»:cj:^ h^y^y^ 
U cf 4 ?©lM^^Tx-yf->^^lL, xisy 

1 F©lft«BE4 3£Ek*-f£ (0 17 ( i ) ) o 
[0109] h7>5?^^I«lF07-^^J:{;KU 
y^r^J5g*T^o As £4 0 k e V, 5. Oxi0 15 c 

m' 2 iSo*frt h ^ys>**««l Ft^iRffttrf * 
VO^nc F7y$?^^««lFtliy-FS3 
tfv;^i:6-3tV-;i 3F*5J:tfKU"Yyi4F;&* 

i^t8 5 0 e C, 2O»0i»ii:«J:OV-7 13F* 

<fctjf k u>r y 1 4 F^&tt-ft-f 6 (017 ( j ) ) o 

[0 1 10]^<ITF 7>i?^^©itfii*i6tf» 
JSSSixfcft, )flWK5«:»J«Ly-h»3^>^-«— 9-4 
?MJjafr>'j3y-)x;M0^S9 (0 17 

(k) ) o 

[0111] #c^TJBHR5 K#V-:* 13, 1 3 F*5 
&TfFl"(>l 4, 14 FfitCny^^ h?t5 1 
J«U W7°7^Ei6 1 &J£j*U T;USK*g6 2£^ 

[0 112] LA^tT*a«0*5©*16^ffi^*:§* 
*#*K^J«rS (0 17 (1) ) o 
[0 1 13] ZO^v^m^^^K^ §^fl, 

yv^^h^ l J^7-^F^bL^v^h^yi;x^i:^^l«L 

[0 1 ] #lfctEoS 1 (0***W©(ffHTft4o 
[02] (a) . (b) . (c) , (d) ti, &%-W<?> 

»i<z>*##*«©»asr**^-r*K 12, S3, 

[03] (e) , (f) . (g) . (h) fi, 
*l©*»*««©»ift*te*S-r»5, S6, S7, 
S8©y V 3y^i^0i@gItjbSo 

[04] (i) . (j) . (k) *aw©*i0* 

»#«Kfl!)Kie^r»Sr^-r»9, 110, mi lOi/'J 

[05] (a) , (b) . (c) , (d) ti, 
*2C!)4 fe *#«ll©»aS'ft*:3R-r»K 12, S3, 

[06] (e) , (f) . (g) , (h) ti, *%lW<D 
»2©*»**«©»a»-»S:iS-r*5, 16, S7, 

[07] (i) , (j) , (k) , (1) ti, 
»2CD*»**B©*®^T»*3R-rt|59. SI 0, Si 
1, Si 2CS/U 3y^iA©WC^5o 
[08] (a) . (b) . (c) . (d) fi, 
»3©*»«:«ltc?)»J6*ft*S-«-»l, S2, S3, 



[09] (e) , (f) . (g) . (h) &%m<D 
S3^?Mt0iilM^^tl5, 316, fg7, 

[giio] ( i ) . ( j ) t*, *ara©*3©*#*« 

[01 1] (a) . (b) . (c) . (d) tt, 
[012] (e) . (f) . (g) . (h) tt, 

[013] ( i) . ( j) . (k) , (1 ) 

11, 112 <£>:> 'J n y ^ x/N©WfffiBlT?*)So 
[0 14] (m) te, *aW©^4©*W*fiB©»iS 
S"?fe^^-rm 1 30y'J □>>)xAC!)lfiSBI?S>5o 
[01 5] (a) . (b) . (c) . (d) fi, 

3, » 4 CDS' V 3 y V x/NCDBfSH'C&So 
[016] (e) . (f) . (g) . (h) 

[017] (i) , ( j) , (k) , (1) MU 
O»5 0)*#**ll<Z)»JB^ft*^-r»9. *10, » 

[0 1] 



62 3 321 4 10a 51 




122 



11, Sl20'>'J 3y)iA©Rffltfe4o 

I, 1 A. IB, 1 C, ID. IE. IF h^>>>* 

10 i/ V 3 y ^ x /n 
10a t7ty 
10 0 ^'Jn >Si 

II, 1 1 A, 11B, 1 1 D. 1 1 E Nwell x 

12. 1 2 A. 1 2 B. 1 2 C <E«£^*B*J«tt 
121. 122, 1 2 1 A. 122A. 12 1B, 12 
2B, 1 2 1 C, 122C. 1 2 1 D. 122D, 12 
IF. 1 2 2 F «#tt?dJB 

1 2 1 E. 12 2E y^y^x;!/-* h * /1» 

13. 13A. 13B, 13C. 13D. 13E. 13 
F V-X 

14. 14A. 14B, 14C, 14D. 14E. 14 
F Fl/O 

2 **#«MtK 

3 has 

31 y-h»ftK 

32 y-ng 

4 

4 1.42 ««K 

7 0 Ti /Ti NI (&JB) 



[01 0] 




121 14 13C 




[H2] [El 3] 




[@4] 




[06] 



(a) 1A 



1B 



310 320 



( b ) 12A 3 41 2 



3 41 



11A- 



\ '3T3? L ( SB 1 / 



(C) 12A 3 41 2 12B 3 41 

'31*3? ( I ( '3T32 1 



11A- 



( d ) 12A 3 2 12B 3 



-11B 
•10 



-11B 
-10 




-11B 
-10 




(e) 12A 3 R3 2 12B 3 R3 



420' 
11A- 



(f) 12A 3 4 2 12B 3 




\ Sil? 42*4? / I '3132' 424? 




[0 7] 



{') 3 4 10a 14A 121B 3 .4 




10a 
122B 
70 
14B 
11B 
10 




(k) 3 321 4 122A 141 131 121 B 3 321 4 
3132 \ 32^ll0a/l4A\l3B\'313?/324T\5 




(I) 3 62 32 1 4 122A 141 131 121B 3 321 4 
313? VA424? ll0a/l4Al 13B^'3132 > /$2*4i\.5 




(a) , 



0) 3 321 4 122A 141 131 121B 3 321 4 

313? \^2^ll0a/l4A\l3B\5T32 > /5241 > 10a ( b ) 
- v rrJ . , '122B 

131 
13A 
11A 



11-Jc_ 



2 1 . C 310 320 

^ s 7/ 



11- 



122B 420 
141 



3 41 2 



3 41 



5132 1 Z I '31*3? / 



12 3 41 2 12 3 41 
513? £ ( / STli? 



-10 



-10 




[K19] 



[gill] 



(e) 12 SJ R6 2 12 3 
v "SlS? A. I ( Sl32' 




(*) 121 r 3 4 10a 14 13C 3 




fa) 121 3 4 10a 14 13C 
13 




3 321 4 10a 141 132 321 3 122C 

. 13? Ij42^ 




ll-Md 



( a ) 1D 2 1 . E 310 320 

=r~ Uj 1 l_ 

11D-T-J-- " — M1E 



(b) 

HD- 
tc) 



3 41 2 



3 41 



5l3? 



R7 -—7 JKEf:WS5SS: 




11D' 
(d) 

420- 
11D- 



&2 



3 41 



10 



-11E 
-10 



3 41 



■Sissr 




-11E 
-10 



3 2 3 



-11E 
-10 



[013] [HI 4] 




00 3 321 4 10a 141 131 121 E 3 321 4 




[H 1 21 



[B 1 5] 




m 1 6] 



(e) 3 4 2 12 43 3 




121 



[017] 



,10a 122 141 4F 3 




(j) 3 321 4 122 141 121F 3 
5l3? \324? hOa/14 13F \ 4F §13? 




<k) 



_3 321 4 122 141 13F 4F_3 5 
Sl3? \524? llOa/ 14 \J21F\1lW 
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14F 




7nyh ^ — vCDigt 

F^-A(##) 5F040 DA10 DA20 DB03 DC01 EB02 
EC07 EC13 EF02 EF09 EF18 
EH08 EK01 EM01 FA05 FB02 
FC11 FC13 FC19 FC21 FC28 
5F048 AA05 AC03 BA01 BB06 BB09 
BC03 BC06 BE03 BF02 BF07 
BG01 DA25 



